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SANDSTONE AQUIFER

The bedrock formations of Late Jurassic and Early
Cretaceous age, defined here as the sandstone aquifer.
generally yield sufficient quantities of water for domestic and
stock use. Although the aquifer has not been tested
adequately in Finney County, information from adjacent
counties indicates that ground-water yields may be sufficient
for irrigation supplies in some places. Bedrock formations of
Late Cretaceous age generally yield little or no water to wells.

The Upper Jurassic rocks consist predominantly of shale
with a fine-grained silty sandstone at the base. The
undifferentiated Lower Cretaceous rocks contain three major
units. The lower unit (Cheyenne Sandstone) consists of a
very fine to medium-grained sandstone interbedded with
shale. The middle unit (Kiowa Shale) is predominantly a
shale interbedded with sandstone layers. The upper unit
(Dakota Formation) consists of a fine- to medium-grained
sandstone interbedded with shale and sandy shale.

Upper Permian rocks, which are not a source of potable
ground water, underlie the sandstone aquifer throughout the
county. The contact between the Upper Permian sandy shale
and the Upper Jurassic sandstone or shale usually is
distinguishable on gamma-ray logs of oil and gas test holes.

In the southern part of the county, the sandstone aquifer
directly underlies unconsolidated deposits at a depth of
about 400 to 500 feet (see map showing depth to sandstone).
In the central and northern parts of the county, where
intervening Upper Cretaceous rocks overlie the sandstone
aquifer, the depth ranges from less than 300 to more than
800 feet.

The thickness of the sandstone aquifer (see map showing
thickness of sandstone)ranges from about 300 feet in the
southern part of the county to more than 650 feet in the
northern part. The thickness has been reduced by
post-Cretaceous erosion in southern Finney County.

Ground water is obtained from cemented to very silty
sandstone layers in the aquifer. Hence, wells generally yield
only enough water for domestic or stock supplies. In some
parts of Finney County, however, irrigation supplies of more
than 1,000 gpm (gallons per minute) are reportedly obtained
from clean uncemented sand.

Line of equal thickness of Tertiary
and Quaternary deposits
Interval 50 and 100 feet

E. D. Gutentag, and D. H. Lobmeyer, 1970
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GENERAL GEOLOGY AND HYDROLOGY

GENERAL FEATURES

The oldest rocks exposed in Finney County are the Carlile
Shale and Niobrara Formation of Late Cretaceous age
(surficial geologic map). These rocks crop out in the Pawnee
River drainage basin in the northeastern part of the county.
The Ogallala Formation of Pliocene age and undifferentiated
deposits of Pleistocene age uncomformably overlie the older
rocks, and comprise the major part of the unconsolidated
sediments in the subsurface. Both the Ogallala and the
undifferentiated Pleistocene deposits are exposed in small
areas in the northeastern part of the county. The Pleistocene
deposits also are exposed on the bluffs north of the Arkansas
River, and underlie terraces along the south side of the river.
Loess deposits of late Pleistocene age are the principal
surficial material, and the loess-derived soils are ideally suited
for cultivation. Dune sand of late Pleistocene age mantles
most of the southern part of the county, and forms rolling
hills that are generally suited for rangeland. Quaternary
alluvium, which consists of coarse-grained deposits of late
Pleistocene age overlain by fine-grained deposits of Holocene
age, underlies the flood plains of the Arkansas and Pawnee
Rivers.

Unconsolidated deposits of Tertiary and Quaternary age
range in thickness from a few feet in the northeastern part of
the county to more than 500 feet in the southern part (map
showing thickness of Tertiary and Quaternary deposits). The
great variation in thickness results from differential erosion
and subsequent deposition by Pliocene and Pleistocene
streams. Areas of greatest thickness coincide with ancient
stream-channel courses.

Contours on the bedrock surface (see bedrock geologic
map) indicate that a major valley trends from Kearny County
on the west to Haskell County on the south. A tributary
valley extends from Scott County on the north, and
converges with the major valley at a point about 9 miles
south of Garden City.

Consolidated rocks of Cretaceous age, which underlie the
unconsolidated Tertiary and Quaternary deposits, are
referred to as bedrock in this report. In the southern part of
the county, the deeply eroded bedrock surface is formed on
undifferentiated Lower Cretaceous rocks. The bedrock
surface in the rest of the county is formed successively on
Graneros Shale, Greenhorn Limestone, Carlile Shale, and
Niobrara Formation of Late Cretaceous age. These rocks are
in normal stratigraphic position, as the altitude of the
bedrock surface rises northward. The dip of the Cretaceous
rocks is northeastward. The stratigraphic and hydrologic
relationship of the geologic formations is illustrated on the
block diagram.

The generalized columnar section shows the thickness,
lithology, and water-yielding potential of geologic units
discussed in this report.

38°15'

38°00°

KEARNY CO

N
LT o

R.34 W 101°00’

37°45'

......

N
“\“\‘":mul\
.‘ N
< o ?
§ o e 22
A =
S
K 03 63 \/-uk
S e
kS ) N
>
= 156

R.34 W. 101°00'

Base from U.S. Geological Survey
Dodge City and Scott City, 1955

Upper Permian rocks

BLOCK DIAGRAM SHOWING CORRELATION

OF STRATIGRAPHY AND HYDROLOGY

R. 33 W

R. 33 W.

BEDROCK GEOLOGIC MAP SHOWING CONFIGURATION OF BEDROCK SURFACE

Zone of saturation in the undiffer-
entiated Tertiary and Quaternary
deposits

R. 32 wW.

R .32 W
HASKELL CO

SCOTT CO | LANE CO

45’

45'

R.31 W.

R. 31 w.

R.30 W.

GRAY CO » [ o

37°4%’

SCALE 1:250 000

Upper
Cretaceous

Lower
Cretaceous

5

0

EXPLANATION

Contact

Zone of saturation in the undiffer-
entiated Upper Jurassic and Lower
Cretaceous rocks

Generalized columnar section and water-yielding characteristics

10 KILOMETERS

R. 29 W. 30’

Niobrara Formation

Graneros Shale

Undifferentiated Lower
Cretaceous rocks

10 MILES

EXPLANATION

R. 28 W. R. 27 W. 100°15'

38°15"

N

HODGEMAN CO ¢ 4

38°00'

W Contact, approximately located

2750
2700
Bedrock contours
Show altitudes of bedrock surface. Con-

tour interval 50 feet. Datum is mean
sea level

r
CRETACEOUS

7

SELECTED GEOLOGIC REFERENCES

Fader, S. W., Gutentag, E. D., Lobmeyer, D. H., and Meye

I,

W. R., 1964, Geohydrology of Grant and Stanton
Counties, Kansas: Kansas Geol. Survey Bull. 168, 147 p.
Gutentag, E.D., Lobmeyer, D. H., and McGovern, H. E.,

Ground water in

Kearny County, southwestern

Kansas: U.S. Geol. Survey Hydrol. Inv. Atlas HA-416 (in

press).

Latta, B. F., 1944, Geology and ground-water resources of
Finney and Gray Counties, Kansas: Kansas Geol. Survey

Bull. 55, 272 p.
McLaughlin, T. G,

1943, Geology and ground-water

resources of Hamilton and Kearny Counties,

Kansas: Kansas Geol. Survey Bull. 49, 220 p.

Meyer, W. R., Gutentag, E. D., and Lobmeyer, D. H., 1969,
Finney County basic data: U.S. Geol. Survey open-file

rept., 146 p.

Geol. Survey Water-Supply Paper 1891, 117 p.

1970, Geohydrology of Finney County, Kansas: U.S.

Smith, H.T.U.. 1940. Geologic studies in southwestern

Kansas: Kansas Geol. Survey Bull. 34, 212 p.

Stramel, G.J., Lane. C.W., and Hodson, W.G., 1958,

Geology and ground-water hydrology of the Ingalls are
Kansas: Kansas Geol. Survey Bull. 132, 154 p.

a,

The classification and nomenclature 6f the stratigraphic units used in thisreport are those of the U.S. Geological Survey and differ somewhat from those of the
State Geological Survey of Kansas.
System Series Stratigraphic unit Thi;:(er:ess, Physical character Water supply
Pleistaceiie Clay, silt, and sand of Holocene age overlying sand, Yields in the Arkansas River valley range from 800 to
il Alluvium 0-60+ gravel, and cobbles of late Pleistocene age in the 1,200 gpm (gallons per minute) from battery wells.
Holocene . Arkansas River and Pawnee River valleys. Covers Yields in the Pawnee River valley range from 50 to
about 10 percent of the county. 500 gpm.
Fine to medium quartzose sand and lesser amounts of
coarse sand; contains clay and silt. Formed into
Dune sand 0-75% rolling hills by the wind. Located along the south ; i
) : Lies above the water table and does not yield water t
Quatesnary side of the Arkansas River. Covers about 20 percent wolls: i e
of the county.
gisiuaane Loess 0—30+ | Windblown silt covers about 66 percent of the county.
Medium to very coarse sand and gravel interbedded with
Undifferer‘niated 0-300+ Clay, silt, fine sand, and caliche. These deposits are in | The sand and gravel of the Ogalalla Formation and the
deposits contact with the. UpPer Cretaceous rocks where the undifferentiated Pleistocene deposits are the principal
Ogallala Formation is absent. water-yielding deposits in the county. Yields to
. . Ogallala Poorly sorted clay, silt, sand, and gravel; unconsolidated irrigation wells range from 500 to 2,500 gpm.
Tertiary Pliocene > 0—-300% . ;
Formation to tightly cemented by calcium carbonate.
Upper unit (Smoky Hill Chalk Member), consists of
e y;lllow S)la[k anqtllg:t- t(;_l(;arkl-dgiray e I(\)/lf ch;lky Yields ranging from 200 to 800 gpm are obtainable for
i 0-200 " i (Fort Hays m.estone g er) irrigation from solution cavities where overlying un-
Formation consists of a white to yellow massive chalky lime- T
stone; contains thin beds of dark-gray to brownish- [
gray chalky shale.
Blue-gray slightly calcareous to noncalcareous shale in
: upper part. Lower part consists of very calcareous May yield small quantities of water for domestic pur-
Upper Carlile Shale 0-330 . : . X y :
dark-gray shale interbedded with thin gray limestone poses in northeastern Finney County.
Cretaceous beds:
o Chalky yellowish shale and thin-bedded limestone.
C L'reen - 0-75 Dark-gray calcareous shale and light-gray thin-bedded
R, ISR limestone; contains layers of bentonite.
Dark-gray calcareous shale interbedded with black non- | ot known to yield water to wells in Finney County.
Gransios Shule 0-110 calcareous §hale;. contains thin bc_eds of bentonite.
Also contains thin-bedded gray limestone and fine-
grained silty sandstone layers.
Upper unit (Dakota Formation)—brown to gray fine-
to medium-grained sandstone; interbedded with gray
. a sandy shale and varicolored shale. Middle unit 5 : :
b esilir Didsiinsmesecd 120—-460 (Kiowa Shale)—dark-gray to black shale; interbedded gt 5 %000 00 gy 05 anulable. hiia
Cretaceous rocks " o of more than 1,000 gpm are reported in a few areas.
with tan and gray sandstone. Lower unit (Cheyenne
Sandstone)—gray and brown very fine- to medium-
grained sandstone; interbedded with dark-gray shale.
Shale, dark-gray, noncalcareous; interbedded with gray-
Jurassic Uppe'r Undifferentiated 50-350 green and blue-green calcareous shale. Contains A potential aquifer, untested in Finney County. May
Jurassic rocks some thin limestone beds and a fine-grained silty yield 30 to 300 gpm.
sandstone at the base.
. U iffe i .
Permian Pefrgfz:n Urrdlf:g::ekr;tlated 200-500 | Red shale, sandstone, sandy shale, and anhydrite. Yields no potable water to wells in Finney County.
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